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DEPARTMENTS. 



SOLUTIONS OF PROBLEMS. 



ALGEBRA. 

371. Proposed by ELMER SCHUYLER, Brooklyn, N. Y. 

In a G. P. of an odd number of terms, all of the terms being positive, 
and the ratio different from 1, show that the middle term is less than the 
arithmetical mean. 



I. Solution by ELIJAH SWIFT, Princeton University. 

We have a G. P. of an odd number of positive terms, a, ar, ar % , ..., 

ar 2» 

m n ^ a(r 2 n+1 — 1 ) 

To Prove ar n < T2n+1)(r _ 1} • 

Assuming r>l and clearing, we have to prove, a being positive, 

(2n+l) ( r n + 1 -r n ) <r Zn+1 —l; or 
r Zn+l — (2»+l)r» +1 + (2n +■ l)r re -l >0) . 

Call the expansion on the left/(r). Then /*(1)=0. 

f ( r ) = (2n+l)r n ' 1 {r n+1 — (n+l)r+n}. 
Call the expression in brackets <t>(r). Then <t>(l) =0. 

<t>'(r)=(n + l){r"-l}. 

Then we have, since r>l, n>0, </>' (r) >0. 

Since <HD--=0 and <#>' (r) >0, <t>(r) >0. But /' {r)^(2n+l)r n -\<t>(r). 
Therefore/' (r) >0, and finally, f(r) >0. 

The case where r<l may be treated by reversing the inequality signs. 

Also solved by H. Prime, H. C. Feemster, C. E. Githens, A. M. Harding, and the Proposer. 
372. Proposed by S. LEFSCHETZ, Ph. D., University of Nebraska. 

Prove that S n a x «-i — . 3 , if mod.x<l. (Schlomilch.) 

71=1 \ 1 X) 
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Solution by H. C. FEEMSTER, York College, York, Nebraska. 

n Tn i a^- 1 =l+^+9x l +16x 3 +...+r e x r - 1 + (H-l) V+ (r+2) V +1 +.... 

and (1-*) "sVx"-^ [1+4k+9x 2 +16a; 3 +... +r 2 x*~ 1 + (r+1) 2 af 

+ (r+2) 2 a:''+ 1 +...]— [3x+12a; 2 +27a: 3 +...+3(7— l) 2 a;'- 1 ^-3rV 
+3(r+l) 2 ^+ 1 +...H3a; ^ +12a: 3 ^-...^-3(r-2) V^+Str-l) 2 ^ 
+3rV +1 +... - [x 8 +... + (r— 3) *ar-H- (r-2) V+ (r-1) V +1 +.-..] 
=l+x, so 

«==<» 1-1- a; 

•'• 2 n*x n ~ 1= n _ \ s , as required. 

n=l (i- X) 

Also solved by H. Prime, J. Scheffer, A. M. Harding, and Elijah Swift. 

373. Proposed by X, National Electric Light Association, Brooklyn, N. Y. 

(a) For underground distribution of direct current electrical energy, 
we have DA n —CB n =H, where the only unknown is n, which represents the 
number of years it will take a large direct current low tension feeder to pay 
by line loss saving for the increased investment over a smaller feeder. 

(b) bVfl* P* +aVf P L6 =W, the iron loss equation which is to be solved 
for P. When bVfH 2 P 2 represents the eddy current loss in the core of 
a transformer, and aVfP h6 is the hysteresis loss in the core, a, b, and I are 
constants of the core, V is the voltage, / is the frequency, and ft is the flux 
density and is the only unknown in the equation. 

Letting bVj*l'=A, and aVf=C, we have A P + CP*=W. 

Solution by E. B. ESCOTT, Ann Arbor, Michigan. 

(a) DA n -CB n =H, n unknown. Since A=W°« A and J5=10 lo ^ B , the 
equation may be written 

D.10 nlos A — C. 10 nlog: B =H. 

Putting 10"=a;, the equation becomes Dx loeA — Cx 1obS =~H. 
This equation and the one under 

(b) AP»+CP*=W 

are trinomial equations, which may be solved in various ways. One of the 
simplest methods to use in practice is by addition and subtraction of loga- 
rithms. This is given in C. Runge, Praxis der Gleichungen (Leipzig, 1900) , 
pages 140-157. 

Gundelfinger has given tables to three decimals which enable one to 



